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Al/ML/DL

Google Cloud
AutoML

£Y Google Cloud

Time

18:35 - 18:55

18:55 - 19:25

19:25 - 19:35

Topic
Module 1: B Rl 2K 5t Bii%

e Definition
o FERHRE

e  What will happen in future?

Module 2 : Google Cloud AutoML
e Overview
e Compare to ML API
e Use Case, Scenario and demo

QA & Take a Break
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e AI/ML/DL Overview
e Challenge
e What will happen in future?

Google Cloud



Al Overview
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Since an early flush of optimism in the 1950s, smaller subsets of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions.


https://developer.nvidia.com/deep-learning
https://developer.nvidia.com/deep-learning
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Al Overview - DL F@—XKERH

Perceptron
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» Learnable Weights and Threshold
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= Solution to nonlinearly separabie problems

- Limitations of learning prior knowledge

- Big computation, local optima and overfitting - Kemnel function: Human Intervention

- Hierarchical feature Leagung



https://twitter.com/geovedi/status/735640979995136000

Challenges of Operational ML Systems

éé

More than 87% of data science projects

never make it into production. -Multiple studies and surveys*
Operational
ML System

Configuration

Serving
Infrastructure

* Hidden Technical Debt in Machine Learning Systems

Data

Verification Monitoring
Data Collection
ML Analysis Tools
Code
M ProcesiT | Machine
anagement Tools R
Feature Extraction Management


https://docs.google.com/presentation/d/1q7w1dgnDSuGesX2RhuIpAn10DEO92IZx2UDwa3kNMaQ/edit
https://papers.nips.cc/paper/5656-hidden-technical-debt-in-machine-learning-systems.pdf

MLOps - Capability We Need

Software
engineering

Data
engineering

Data

pipelining

MLOps

Model
deployment

Data
science



What will happen in future?
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https://enlear.academy/web-1-0-vs-web-2-0-vs-web-3-0-e428cfe09dde

What will happen in future? (cont.)

(‘) Web 3.0 companies offer big tech alternatives for a smooth
.’ transition into the new internet era
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Source: GlobalData FutureTech Series Report

® GlobalData.


https://www.globaldata.com/can-web-3-0-unlock-decentralized-intelligent-internet/

Google Cloud AutoML

Overview

Take a glance at ML API
Introduction to AutoML

Use Case, Scenario and demo

Google Cloud



Google Cloud AI/ML Strategy

Al & Machine Learning

Tools / Stage / for different business market and audience Products | Google Cloud
Solution senario or tools
ML API for tech (e.g. develop)
build GUI for ML API. (e.g. document Al, NLP, image, Vision, Table, etc.)
Al Platform integrate all . (ready to deprecate)

Total Solutions

Vertex Al integrate , Kubeflow, and TensorFlow Extended (TFX)

%Al and Machine Learning
Solutions | Google Cloud

Solution senario or tools
Contact Center Al (CCAlI) integrate Dialogflow, STT, TTS, NLP
Document Al integrate Vision OCR, Human-in-the-Loop

Intelligent products (Preview) | integrate Intelligent Products, Pre-built app templates for optimizing MRO

Product Discovery

integrate Vision Product Search, Recommendations Al, Retail Search



https://cloud.google.com/products/ai
https://cloud.google.com/products/ai
https://cloud.google.com/solutions/ai
https://cloud.google.com/solutions/ai

Al for
every level
of expertise

Services and
Solutions
Ease of
Implementation

APls
Pre-trained
Models

AutoML
Custom
Models

Building Blocks

Vertex Al
(Al Platform)
Development
Environment

Data Analytics
& Management

Infrastructure

Al Foundation

& Google Cloud

Horizontal solutions

Industry solutions | Collaboration

=3 e " = oM ’
= [
E Ny Q oo IS
Document Contact . ; .
Understanding Al Center Al Dialogflow Talent Solution Recommendation Al Al Hub
Sight | Language | Conversation
A Vg 2 ( [ ] 7A |I|I| E’[ﬂ-
Vision V@eo B Translate Speech-to-Text Text-to-Speech
Intelligence Language
Sight | Language | Structured Data
= ~ = ) “
Vision Video Translate Natural Language Tables
Built-in Tools for Data Science and Machine Learning | On-prem
™ - Jo A /‘
5Ol & Q4 % € ¥ € € ¥ b
Data Pre-built ~ Workbench - - Continuous - o
Datasets Labeling  Algorithms  (Notebook) VM Images Training Predictions evaluation Explainability Pipelines Kubeflow
Ingestion and Processing | Storage and Analytics
eie >R \J i o ] 1 /:I o o -
¢ R P | %F =l I& Z g s
Cloud Cloud Cloud Data Datapre Cloud BigQuery Cloud Cloud Data Data
Pub/Sub  Dataflow  Dataproc Fusion prep Storage & BQML Bigtable SQL Catalog Studio
Accelerators, Compute | Orchestration Instrumentation | Frameworks
: i ©) o (&) :
al ! 1 O o 5o
Compute Cloud Cloud Cloud Cloud Cloud Container
Engine GPU TPU scheduler Composer Build Registry




Al for
every level
of expertise

A ML developer
Intelligent apps
& Data analyst

Query and analyze

Data scientist

Models that work

.,»

'—! Data engineer
~N

Get clean, useful data

ML engineer
Models in production

£Y Google Cloud

Services and
Solutions
Ease of
Implementation

APls
Pre-trained
Models

Al Platform
Development
Environment

Data Analytics
& Management

Infrastructure

Al Foundation

Fastest way to start using Al today

No training data needed, get started right away

Easily create custom models (A no-code approach)

Lots of control possible, but need Data Science / ML expertise




ML API - Vision Features list | Try it out!!

Saint Basil's Cathedral 78%

——— o

4 Hh AR IR

People 95%

Street 89%

Mode Of Transport 89%



https://cloud.google.com/vision/docs/features-list
https://cloud.google.com/vision/docs/drag-and-drop

ML API - Vision (cont.) Features list | Try it out!!

-

Picture Frame

Bicycle W

Image credit: Quinten de Graaf, Unsplash.

X = Category Responses

Web entities « entityld: /m/02p7_j8, score: 1.3225499, description: Carnival in Rio de Janeiro

entityld: /m/06gmr, score: 1.1684971, description: Rio de Janeiro
entityld: /m/04cx88, score: 1.05945, description: Brazilian Camival

H
W
&
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Full matching images

url: https://1000lugaresparair files.wordpress.com/2017/11/quinten-de-graaf-278848 jpg
2017/07/quinten-de-graaf-278848.jpg

« urkhttps: com/wp

o sl 4 4 Blatlon ] - i

Partial matching
images

urk:https: firwp iossajpg

url: https://static.airhelp.com/wp p 19/02/
costumes.jpg

Pages with matching url: https: b ival- dthe-world/,
images pageTitle: Best Around The World - Travel Noire,

N
7an [furt: http: com/wp q de-graaf-278848-
P — or M\ unsplash.jpg)]

«url: https://bespokebrazil.com/rio-camival-2019/,
pageTitle: Visit Camival with the Brazil -Bespoke
Brazil,

[{ url: https://bespoke-brazil-2018 netdna-ssl.com/wp-
content/uploads/2019/01/Carnival-1.jpg}]

Q = - et Visually similar « url: https://www. com/_i i l-image 1201 I
3 Images datejpg
N « url: hitps://image.redbull.com/rbcom/010/2017-02-08/1331 _3/0100/0/1/watch: i

2017-live-on-red-bull-tv.jpg

Best guess labels rio carnival 2019 dancers

XA OCR(AEFRW) HEEAFRE


https://cloud.google.com/vision/docs/features-list
https://cloud.google.com/vision/docs/drag-and-drop

7 Features list | Try it out!!

ML API - Vision (cont.)

D INAEL 3

Explicit content detection
(SafeSearch)

e Provides likelihood ratings for the following explicit
content catgories: adult, spoof, medical,
violence, and racy.

e Likelihoods ratings are expressed as 6 different
values: UNKNOWN, VERY_UNLIKELY, UNLIKELY,
POSSIBLE, LIKELY, or VERY_LIKELY.



https://cloud.google.com/vision/docs/features-list
https://cloud.google.com/vision/docs/drag-and-drop

ML API - Vision (cont.) @ Eeatures list | Try it out!

BONAE 53

Explicit content detection (SafeSearch)

Objects Labels Web Properties Safe Search Faces Objects Labels Web Properties Safe Search

Adult EH=E Unlikely Adult r—— T

Spoof H Very Unikety Spoof m Very Unikely
Medical j| Very Uniikely Medical | Very Uniikely
Violence Il Uniikely Violence W Very Unlikely

Racy IR Ve Likey Racy [ | | WEEEY

Likeliness values are Unknown, Very
Unlikely, Unlikely, Possible, Likely, and
Very Likely

Likeliness values are Unknown, Very
Unlikely, Unlikely, Possible, Likely, and
Very Likely

beach-man-woman.jpg

Show JSON v O RESET Show JSON v O RESET £+ NEWFILE



https://cloud.google.com/vision/docs/features-list
https://cloud.google.com/vision/docs/drag-and-drop

ML API - Intelligence

EN

Pose Detection


https://zackakil.github.io/video-intelligence-api-visualiser/#Object%20Tracking
https://medium.com/harinathselvaraj/step-by-step-tutorial-on-how-to-use-googles-video-intelligence-api-in-python-8e2474ef959e
https://developers.google.com/ml-kit/vision/pose-detection

ML API - Intelligence

%3¢ Video Intelligence API Visualiser

@ Try with your data

You can analyse a video by following

the instructions here. Also see the script

here if you want to run all features at

once

This app doesn't send or store any of

your video or annotation data. It just
visualises local data files

Your video

0:00 /4:12

Label Detection & J ‘ Shot Detection @ J [ Object Tracking @ J

Person Detection @ J Text Detection @

Face Detection @ ] ‘ Logo Recognition @ J ’ Speech Transcription & ‘

Explicit Content Detection & }

Confidence threshold c————— 0.5
BT - ' -
[ bugng2) . ™ - - .
5 © GIZHNETIDOEDD e comm = GEEeEEN 010 01 @ GO EHOMID D SINDIOWOED
o® w o1 @ ! e e (R * 00 @ e =
e EmIe ® _—— e eaamEms | - " SIENI BBN 0G0 EED 6! 0! BN EN ) EEEN
e —


https://zackakil.github.io/video-intelligence-api-visualiser/#Object%20Tracking

AutoML - Vision Al

Low/No code

Point and click to build custom, high-quality
models using the AutoML workflow in Vertex Al

(=F

>

AutoML

Define
your data
schema
and target

Analyze
your input
features

>

-

Train
your model

Feature
engineering

Model selection

Hyperparameter

tuning

>

Evaluate
your
model
behavior

Deploy
your model
to get
predictions

S

 ~ AutoML supported Algorithm

Automatically search
through Google’s whole
model zoo...

Linear, logistic
Feedforward DNN
Wide and Deep NN

Gradient Boosted Decision Tree
(GBDT)

DNN + GBDT Hybrid
Adanet ensemble
Neural + Tree Architecture Search

...and morel!


https://cloud.google.com/ai-platform/training/docs/algorithms#comparing-algorithms

AutoML Overview
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@ Image classification (Single-label)

Predict the one correct label that you
want assigned to an image.

A ==
H —

(O Image classification (Multi-label)

Predict all the correct labels that you
want assigned to an image.

»

@ Video action recognition

Identify the action moments in your
videos.

O Video classification

Get label predictions for entire videos,
shots, and frames.

O Image object detection

Predict all the locations of objects that
you're interested in.

)

(O Video object tracking

Get labels, tracks, and timestamps for
objects you want to track in a video.

Language

Tabular

(@ Text classification (Single-label)

Predict the one correct label that you
want assigned to a document.

o ®e®e
IR

@ Regression/classification

Predict a target column’s value.
Supports tables with hundreds of
columns and millions of rows.

A ==

O Text classification (Multi-label)

Predict all the correct labels that you
want assigned to a document.

o

O Forecasting

Predict the likelihood of certain events
or demand.

(O Text entity extraction

Identify entities within your text items.

(O Image segmentation

Predict per-pixel areas of an image
with a label.

(O Text sentiment analysis

Understand the overall sentiment
expressed in a block of text.



AutoML - Vision Al

45 % (R SRR
5 -4 i #8531

IMAGE TABULAR TEXT

@® Image classification (Single-label)

Predict the one correct label that you
want assigned to an image.

')

[ ¢

o BIRBLIFH
o MNERHEEEH
o BERDERMERIE

VIDEO

A ==

(O Image classification (Multi-label)

Predict all the correct labels that you
want assigned to an image.

Classification

Classification
+ Localization

. . Instance
Object Detection Segmentation

: _

CAT, DOG, DUCK

CAT, DOG, DUCK
24 N J

Single object

(O Image object detection

Predict all the locations of objects that
you're interested in.

'
Multiple objects

O Image segmentation

Predict per-pixel areas of an image
with a label.



https://www.itread01.com/content/1546830390.html

AutoML - Vision Al for mask detection

Google Cloud Platform

e sandbox ¥
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Vertex Al

Dashboard

Datasets

Features

Labeling tasks

Notebooks

Pipelines

Training

Experiments

Models

Endpoints

Batch predictions

Metadata

Marketplace

& untitled_1632885993746

IMPORT BROWSE
All 682
Labeled 682
Unlabeled 0
Training 682
Validation 0
Test 0

= Filter Filter labels 4
Images ¥
mask 654
no_mask 270

ADD NEW LABEL

untitled_1632885993746_... ¥ o TRAIN NEW MODEL CREATE LABELING TASK

ANALYZE

= Filter Filter items i

<I

[ selectall

no_mask (6), mask (1) mask (1)

Items per page: 10w

1-10 of many < >



Google Cloud Platform e sandbox v Q  vertex X v 2 e @

oon

Vertex Al & untitled_1632885993746 untitled_1632885993746_.. ¥ = @ H
- IMPORT BROWSE ANALYZE
Ijl Dashboard
[ Datasets All 682 = Filter Filter items == = 51
Labeled 682 4 N\
©  Features Training jobs and models
Unlabeled 0 [] selectall
® B Training 682 Use this dataset and annotation set to train a new machine
learning model with AutoML or custom code
B Notebooks Validation 0
i1y Pipelines Test 0 TRAIN NEW MODEL
= Training = Filter Filter labels <4
= Labeling tasks
A Experiments Images v
K6 KA KQ If your data still needs to be labeled, create a labeling task to have
mask 654 no_mask (6), mask (1) mask(1) others label it for you
®  Models Y
no_mask 270
@ Endpoints CREATE LABELING TASK
ADD NEW LABEL
A Batch predictions \_ "

i Metadata

no_mask (3), mask (2) mask (4)

W Marketplace

< Items per page: 10w 1-10 of many < >



Train new model Dataset

untitled_1632885993746 - @
@ Training method I

Annotation set
© Model details untitied_1632885993746_iod - @
© Training options Objective

Image object detection W

@ Compute and pricing

Please refer to the pricing guide for more details (and available deployment options) for
START TRAINING CANCEL each method.

@® AutoML

Train high-quality models with minimal effort and machine learning expertise. Just specify
how long you want to train. Learn more

O AutoML Edge

Train a model that can be exported for on-prem/on-device use. Typically has lower
accuracy. Learn more

(O custom training (advanced)
Run your TensorFlow, scikit-learn, and XGBoost training applications in the cloud. Train with
one of Google Cloud's pre-built containers or use your own. Learn more

CONTINUE




Train new model
@& Training method
© Model details

e Training options

@ Compute and pricing

START TRAINING CANCEL

- Model name *
‘ untitled_1632885993746_20219294146 (2]

Data split

(® Randomly assigned (O Manual (Advanced)

Your dataset will be automatically randomized and split into training, validation, and test
sets using the following ratios.

Training - - Validation - —~ Test - -
80 % | | 10 % ‘ ‘ 10 %

,ﬁ'

Encryption

[C] use a customer-managed encryption key (CMEK)

A SHOW LESS

CONTINUE



Train new model

@& Training method ®

Q Model details O

Goal Accuracy Latency
Higher accuracy Higher 800ms - 1,500ms
Faster predictions Lower 300ms - 500ms

Latency on iPhone X w

34ms

23ms

8ms

s : Please note that prediction latency estimates are for guidance only. Actual latency
e Training options o ;s : ;
depends on your network connectivity. Edge TPU predictions typically will have lower
. latency.
@ Compute and pricing %
T NRF|F AutoML
START TRAINING CANCEL CONTINUE
| 1SRRI AutoML Edge
Train new model D Goal Package size Accuracy
@ Training method QO  Higher 5.6 MB Higher
accuracy
@ Model details @®  Besttrade  3.1MB Medium
off
Q Explainability (optional)
O Faster 557 KB Lower
© Training options I predictions

e Compute and pricing

START TRAINING CANCEL

Please note that prediction latency estimates are for guidance only. Actual latency
depends on your network connectivity. Edge TPU predictions typically will have lower

latency.

Models are based on state-of-the-art research at Google. Your model will be available as

quantized TF Lite, TensorFlow, and Core ML packages.

CONTINUE




Train new model
@& Training method
Q Model details

Q Training options

© Compute and pricing

Enter the maximum number of node hours you want to spend training your model.

You can train for as little as 20 node hours. You may also be eligible to train with free
node hours. Pricing guide

Budget *
(

Maximum node hours

Estimated completion date: Sep 29, 2021 3 PM GMT+8

‘ Enable early stopping

Ends model training when no more improvements can be made and refunds leftover
training budget. If early stopping is disabled, training continues until the budget is
exhausted.




Google Cloud Platform $e sandbox

& mask-ai-sean-vertex_202181074449 [E] VIEW DATASET ¥ EXPORT
"1 EVALUATE DEPLOY & TEST BATCH PREDICTIONS MODEL PROPERTIES
lll
B T Filter Filter labels Confidence threshold @ ~——@ 0.5 loU threshold @ ———@ 0.5
e All labels 0
All labels
? mask 0.68372
B no_mask 0.51767 Average precision @ 0.649
Precision @ 94.2%
m o,
Recall @ 60.9%
= Created Aug 10,2021, 9:18:25 PM
Total images 898
A Training images 682
° Validation images 100
- Test images 116
@
To evaluate your model, set the confidence threshold to see
how precision and recall are affected. The best confidence
W threshold depends on your use case. Read some example
-2 scenarios to learn how evaluation metrics can be used.
1>
n. " N n. L. al 1 11 o




Deploy to endpomt @ Create new endpoint O Add to existing endpoint

o Define your endpoint l Endpoint name * (7]

e Model settings

Location
DEPLOY CANCEL
Region
us-centrall (lowa) vy @

Access

Determines how your endpoint can be accessed. By default, endpoints are
available for prediction serving through a REST API. Endpoint access can't be
changed after the endpoint is created.

@® standard
Makes the endpoint available for prediction serving through a REST API. AutoML and
custom-trained models can be added to standard endpoints.

QO Private

Create a private connection to this endpoint using a VPC network and private
services access. Only custom-trained and tabular models can be added to private
endpoints. Learn more

v ADVANCED OPTIONS

CONTINUE






http://www.youtube.com/watch?v=-i7HMPpxB-Y
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